expansion. The particles then passed through three stages of differential pumping system. Once entered the ionization region in the detection chamber, the aerosols impacted on a heater tip which inserted between the TOF optics. The particle spot deposited on the heater tip was about 1 mm diameter. The nascent vapor expanded back into the source region was ionized by the tunable VUV SR. The particle spot deposited on the heater tip is about 1 mm diameter in this study. The source chamber was evacuated by a Laboud turbo molecular pump (model TMP-2203LMC; 360 L s -1 ), and the differential chamber was pumped by a Laboud vacuum compound molecular pump (model TG383M; 1600 L s -1 ). The detection chamber was pumped by a Laboud turbo molecular pump (TMP-1103LMPC; 1000 L s -1 ). The chambers are collimated to each other. An aperture with a diameter of 3 mm was used to connect the source chamber and the differential chamber, while a 4 mm diameter aperture was used to connect the differential chamber and the detection chamber. The pressure in the detection chamber was ~7 × 10 -5 Pa during sampling aerosols.
SR from an undulator-based U14-A beamline of 800 MeV electron storage ring at the NSRL, is dispersed with a 6 m length monochromator, which cover the photon energy from 7.5 to 22.5 eV for 370 grooves mm −1 . The energy resolving power (E/E) of VUV SR is above 2000 when the widths of the entrance and exit slits are adjusted to 80 m. The photon flux is about 10 13 photons S −1 and the photon beam spot size is ~500 μm in the region where the photon and particle beam intersect. The absolute wavelength of monochromator was precisely calibrated with the known IEs of inert gases. The reflectron mass spectrometer is characterized with a field free flight distance of 1.4 m, an ion mirror, and a multichannel plate detector. The ion signal was amplified by a preamplifier (VT120C, ORTEC, USA) and recorded with a time-of-flight multiscaler (FAST Comtec P7888, Germany).
The ions can be detected with a reflectron TOF mass spectrometer at different energies. A small positive bias voltage was applied to drive the ions produced by VUV photoionization into the second stage of ion optics, where a 165 V positive electric pulse repelled the ions periodically into an acceleration region.
The heater tip is a 6 mm diameter copper rod coupled to a cartridge heater (Watlow) driven by a power controller (Watlow CV). The heater was mounted on a linear translator, which can change the distance between the hot surface and the VUV light. This distance is a balance between maximizing the vapor density reaching the ionization beam and minimizing the electrical field interference caused by the tip between the plates.
The synchrotron light was passed through an argon rare-gas filter to remove higher order harmonics produced by the undulator, and the pressure of the gas filter chamber was ~5 Torr in this study. scan from 0 to 1000 nm (actual particle scanned size about 10-700 nm).
SMPS.
Chemicals. All chemicals were used as purchased without further purification (with the exception of methyl nitrite): α-Pinene (99%, Sigma-Aldrich), β-Pinene (99%, Sigma-Aldrich),  
